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01215511 mﬁmmam‘%’ugamﬁmﬂssumsﬁuuazmmﬁ 3(3-0-6)
(Advanced Mathematics in Aerospace Engineering)
01215591  s2L08U75398M19IAINTINNIsTULAZDINTA 1(0-3-2)
(Research Methods in Aerospace Engineering)
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(Advanced Experimental Methods in Aerospace Engineering)
01215513  msmeAmnefigansimnssunisusazeIne 3(3-0-6)
(Optimization in Aerospace Engineering)
01215514  TFsnsuntynmiicmnssunisdulazeinia 3(2-2-5)
(Problem Solving Methods in Aerospace Engineering)
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(Finite Element Method in Aerospace Engineering)
01215524  wWam@nslAssas1aueseInAeIU 3(3-0-6)

(Structural Dynamics)
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(Mechanics of Composite Materials for Aerospace Applications)
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(Advanced Aircraft Engine Components Analysis)
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(Design of Turbomachinery in Aerospace Engineering)
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(Aerodynamics of Flight Vehicle)
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(Aerodynamics of Compressible Flow)
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(Computational Fluid Dynamics in Aerospace Engineering)
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(Turbulent Aerodynamic Flows)
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(Helicopter Aerodynamics)
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(Mini and Micro Air Vehicles Aerodynamics)
NISWAIUILINNTTUNIIAINTTUNITTULAZDINA 3(2-2-5)
(Innovation Development in Aerospace Engineering)
miaaﬂLmeﬂ’]mnwﬁy’ugq 3(3-0-6)
(Advanced Aircraft Design)

WaMAnsazN1IAIVANNITIY 3(3-0-6)
(Flight Dynamics and Control)

syuvomasuliaudunaznisldu 3(2-2-5)
(Unmanned Air Systems and Operation)
FUaNIENIIMINTTUNNTOULAZEINA 1-3
(Selected Topics in Aerospace Engineering)
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(Special Problems)
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(Thesis)
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(Advanced Mathematics in Aerospace Engineering)
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Linear algebra. Fourier analysis and solution methods for partial differential

equations. Numerical methods for differential equations.

ﬁ“s'm‘mﬂaaq%”’uqqmﬁmniiunﬁﬁuLLaza'smﬁ 3(3-0-6)
(Advanced Experimental Methods in Aerospace Engineering)
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Experimental techniques and methods for aerospace engineering. Random
processes. Fast-fourier transforms. Digital filters, digital signal processing methods.
Sensors and transducers. Instrumentation selection and utilization. Time and
frequency domain data acquisition, assessment and post processing. Applications

to experimental structural mechanics and aerodynamics.
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(Optimization in Aerospace Engineering)
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Mathematical statement of the optimization problem. Classical optimization
using calculus of variations. Linear programming. Nonlinear optimization.
Unconstrained optimization. Kuhn-tucker conditions for optimality. Gradient
projection and reduced gradient methods. Method of feasible directions. Penalty
method - exterior and interior penalty functions. Generalized optimality criteria
and dual methods. Sensitivity analysis. Recent developments in multilevel and

decomposition techniques.

BN1sAUynINIeIAINIIuNIsTULaTaINTA 3(2-2-5)
(Problem Solving Methods in Aerospace Engineering)
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Introduction to problem solving methods. Problem identification. Root cause
analysis. Creative solution process. Solution evaluation and decision-making
process. Solution implementation. Engineering problem solving project related

to aerospace industries.

A/ANITNIINANIIAINTIUNTITTURAZDINA 3(3-0-6)
(Finite Element Method in Aerospace Engineering)
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Variational method. Beam element, frame element. Isoparametric
formulation. Coordinate transformation. 2D-elasticity problem. 3D-elasticity
problem. Structural stability. Buckling and post-buckling. Finite element
formulation of nonlinear and time-dependent processes. Error in finite element

method analysis.
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nafansvalaseasg 3(3-0-6)
(Structural Dynamics)
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Displacements analysis, time history analysis, degree of freedom system,
heaviside step function, non-linear finite element analysis, damping, methods to

increase damping, modal analysis, energy method, modal response, modal
participation factor.

naA1ansvasTagUsEnaudmiunisuszgndnianisiuuazadnia 3(3-0-6)
(Mechanics of Composite Materials for Aerospace Applications)
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Definition and overview of composite technology. Basic concepts and
characteristics of composite materials. Systems of fiber reinforced materials.

Theory of elastic anisotropic materials, elastic constants, matrix formulation.

Strength and theory of failure.

N133LATIENEIUUTTNIUVDIATOILUABINIABIUVUES 3(3-0-6)
(Advanced Aircraft Engine Components Analysis)
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Inlet and exhaust nozzles. Subsonic and supersonic inlets design. Exhaust
nozzle design, nozzle coefficient. Axial and centrifugal flow compressor and

turbine analysis. Engine life. Turbomachinery stresses. Combustion system.
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N1999NLUUNAINITNINUNISIAINTIUNTSTULAZINA 3(3-0-6)
(Design of Turbomachinery in Aerospace Engineering)
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Design considerations of compressor. Compressor hub. Axial compressor with
subsonic inlet. Axial compressor with supersonic inlet. Viscous effects in
compressors. Design considerations of turbine. Two-dimensional flow in turbine

stages. Turbine in cascades. Three-dimensional design of turbines. Computation

of turbomachinery boundary layers.

2 NANAANANTUD 8 UTY 3(3-0-6)
(Aerodynamics of Flight Vehicle)
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Air properties and atmosphere. Aerodynamic loads. Dimensional analysis and
wind tunnel testing. Irrotational and incompressible flows on airfoils, wings and
fuselages. Induced drag. Viscous effect and form drag. Effect of compressible and

wave drag. Aircraft performance. Aircraft stability and control. Basic aerodynamic

and performance of rotary-wing aircraft.
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(Aerodynamics of Viscous Flow)
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Kinematic and dynamic of viscous flows. Exact solutions of the Navier-Stokes

equations. Laminar boundary layers. Stability and transition. Turbulent flows.
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aAnaansvanIsluanuuanallea 3(3-0-6)
(Aerodynamics of Compressible Flow)
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Definition and classification of compressible flow. Basic law and equations of
motion. Wave propagation. One-dimensional flow. Normal shock wave and
Hugoniot’s equation. Oblique shock and expansion waves. Flow with friction and
heat transfer. Unsteady wave motion. Perturbation theories and similarity laws.

Linearized subsonic and supersonic flows. Axisymmetric flow. Method of

characteristics.

naransvalualBearuiamsdainssunisiunazaane 3(3-0-6)
(Computational Fluid Dynamics in Aerospace Engineering)
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Navier-Stokes equations and boundary conditions. Accuracy, convergence
and stability. Finite difference methods. Finite volume methods. Finite element

methods. Numerical methods for set of algebraic equations. Solutions of Navier-

stokes equations. Grid generation.

anAnadansvasnsivawuutulu 3(3-0-6)
(Turbulent Aerodynamic Flows)
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Dynamics of shear-driven and force-driven turbulence. Boundary-free and
bounded shear flows. Statistical description of turbulence. Spectral dynamics.

Turbulence simulations and turbulence models.
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M ANaAIanSiganaUnas 3(3-0-6)
(Helicopter Aerodynamics)

o luwuRl MsiATIERaIndnluing enenamanivesaineunaslunsiu
wnRaazluihamth msdiasseyaatinisivaiu aussouzisdnetines nsoonuuuma

a

9INANAFIAN ST UIANVOIEAADULMDS I5N1TAmuIMalsTnld s unITIAT Iz
9INFANAFAANSUITAAD UM DS

Momentum theory. Blade element analysis. Aerodynamics of helicopter in
vertical and forward flight. Vortex wake modeling. Helicopter performance.
Conceptual aerodynamic design of helicopter. Modern computational methods

for helicopter aerodynamic analysis.

anAnaddnseruduvuiaiduazlulag 3(3-0-6)
(Mini and Micro Air Vehicle Aerodynamics)
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Low Reynolds number aerodynamics. Aerodynamics of low aspect ratio wing.
Propulsive induced flow on the wing. Bird and flapping wing aerodynamics.

Design of mini and micro air vehicle. Technology of unmanned air vehicle.

ANSHAINIUINNTTUNIGIAINTTUNISTULAZDINA 3(2-2-5)
(Innovation Development in Aerospace Engineering)
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Introduction to innovation development process. Requirement analysis.
Module based design. Project management. Design resource management.
Virtual prototype. Functional and simulation analysis. Innovation development

project related aerospace industries.
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miaammumﬂflﬂmu%’uqe 3(3-0-6)
(Advanced Aircraft Design)
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Conceptual design processes. Standards regulations and laws in aerospace
engineering, wing and tail design consideration. Undercarriage arrangement
consideration. Initial take-off weight estimation. Detailed weight calculation.
Center of gravity calculation. Basic aerodynamics estimation. Static stability and
control analysis. Propulsion consideration and analysis. Performance analysis.
Mission fuel requirement. Aircraft cost prediction. Preliminary and detailed design

concept. Quality control of aircraft conceptual design.

WaAaAsHaTN1IAUANNITUY 3(3-0-6)
(Flight Dynamics and Control)
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Aircraft equations of motion. Aerodynamic longitudinal derivatives.
Aerodynamic lateral derivatives. Longitudinal and lateral motions. Longitudinal

dynamic stability. Lateral dynamic stability. Longitudinal and lateral flying

qualities. Control theory and applications.

szuvaIn1AgIuliAUTURaZNIS Y9 3(2-2-5)

(Unmanned Air Systems and Operation)
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Operation of unmanned air vehicles and systems. Part and components of
unmanned air systems. Security, safety. Meteorology. Navigation. Regulations and
laws in unmanned air vehicle operation. Communication. Flight and mission

planning. Unmanned air system maintenance.

52 8UR5INIANTIUNITTULALDINA 1(0-3-2)
(Research Methods in Aerospace Engineering)
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Research principles and methods in engineering. Problem and analysis for
research topic identification. Proposal writing. Data collection for research
planning. Identification of samples and techniques. Analysis, interpretation and
discussion of research result. Report writing for presentation and publication.
Applications of interdisciplinary research among academic disciplinary fields in

science engineering and technology. Methods, tools and examples for integrating

academic and industrial knowledge from real-world experiences.

1399LRANIZNIIANTIUNTTTURAZDINA 1-3
(Selected Topics in Aerospace Engineering)
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Selected topics in aerospace engineering at the master’s degree level.

Topics are subjected to change each semester.
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Auuun 1
(Seminar)

a
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Presentation and discussion on current interesting topics in aerospace

engineering at the master’s degree level.

Uyt 1-3
(Special Problems)
nsAnwAuATImMIIAInTIUNIsTuLageInAlusEAuUT Y IlnLaziTaus sl
Wuseau
Study and research in aerospace engineering at the master’s degree level

and compile into a written report.

Inetwus 1-18
(Thesis)
mavglussiulSyniazSoussadewduinendinus

Research at the master’s degree level and compile into a thesis.



